A 17-year-old boy with pituitary gigantism who had two episodes of diabetic ketoacidosis is reported.
Growth hormone (GH) is one of hormones opposing the action of insulin and promoting ketogenesis . Diabetes and glucose intolerance are common in patients with acromegaly and pituitary gigantism, but case reports of diabetic ketoacidosis in these diseases are rare (Bunick et al., 1977) . Here, we report a case of pituitary gigantism who had two episodes of diabetic ketoacidosis but recovered from the diabetic state so as to need no insulin after each occasion.
Endogenous insulin secretion was serially examined before and after two episodes of ketoacidosis by assay of plasma insulin (IRI) or C-peptide immunoreactivity (CPR). His insulin secretion was found to be enhanced before surgery, depressed during ketoacidosis but restored to nearly nomal after improvement. for about one year. In January 1982, he was admitted again because of strong thirst, polyuria and lassitude after getting the"flu".
He was 209 cm tall and weighed 134 kg. Consciousness was clear, and the skin was dry. Plasma glucose was 567 mg/dl. Again, ketoacidosis was diagnosed on the basis of strong ketonuria and metabolic acidosis. Blood pH was 7.29, HCO3 16 mEq/1 and base excess-9.2 mEq/1. HbA1 was 17.4%. Recovery was uneventful following insulin and fluid therapy. The insulin dose was gradually decreased and discontinued within one month. Fasting plasma CPR was 2-3 ng/ml throughout the second admission. Urine CPR was very low during and immediately after ketoacidosis (Fig. 2) 
Discussion
The prevalence of diabetes mellitus and glucose intolerance in acromegaly has been reported as 25-60%, and the diabetes tends to be severer in those with the higher levels of plasma GH (Jadresic et al., 1982) . In a large collaborative survey of acromegaly and pituitary gigantism in Japan, fasting hyperglycemia was found in 46% (353/767) and glucose intolerance in 67% (475/712) (Shizume, 1980) . Diabetes associated with GH excess is included in "other types" of diabetes than idiopathic insulin-dependent or noninsulin-dependent diabetes (National Diabetes Data Group, 1979) . It is usually not insulindependent, although there was a case report of the occurrence of insulin-dependent type diabetes after pituitary surgery on an acromegalic patient (Bunick et al, 1977) .
The diabetogenic action of GH is thought to be mediated by an insensitivity to insulin. Repeated injection of beef GH to dogs produced an initial hypersecretion of insulin and then glucose intolerance (Campbell and Rastogi, 1966 indicated that insulin secretion may decrease to a very low level even in NIDDM when ketoacidosis develops due to stress. The course of urine CPR in this case resembles those of ketoacidosis patients with NIDDM. It seems that his endocrine pancreas was decompensated or its secretion was inhibited in ketoacidosis transiently. Dresnick and Johnson (1975) reported five cases of massive obesity who developed diabetic ketoacidosis.
None of them had clinical diabetes initially, and in some of them, normal or enhanced insulin response to glucose was confirmed before the occurrence of ketoacidosis. The courses of these patients are also somewhat similar to that of the present case.
Increases in stress hormones such as cortisol, GH, catecholamines and glucagon due to infection or other stress are important factors precipitating ketoacidosis as well as the absolute lack of insulin Eaton, 1970, 1980) . These hormones increase gluconeogenesis and ketogenesis. Catecholamines and glucagon act rapidly, while GH and cortisol act more slowly. In this patient, ketoacidosis seemed to be precipitated easily by a minor stress under the influence of an extreme overproduction of GH, although his insulin secretory capacity could compensate for it in a non-stressed state. Seino et al. (1975) reported that insulin response to glucose is usually decreased in acromegalics with clinical diabetes. Luft et al. (1967) considered that subnormal insulin response to glucose is a marker of genetic prediabetes among subjects with normal glucose tolerance, and that excessive GH may induce diabetes only in these low insulin-responders.
Previously we presumed that a subject with normal insulin secretory capacity may develop diabetes when exposed to strong diabetogenic factors (Kosaka et al., 1981) . The present case seems to be a dramatic example of the development of a severe diabetic state despite the normal or increased initial insulin secretory response. 
